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1.Introduction
Protectionandwelfarearethemostimportantconcernstomany
nationaleconomieswhichfacetotheinternationalmarketforces.'
Thesetwoproblemsmaybeverysevereespeciallyindeveloping
countries.Insuchcountriestheyhaveatleastonemoreimportant
problemexpectedtobesolved,thatis,howtointroduceenough(・oρ〃θ1
todeveloptheircountriesinthecaseofresourcepoorcountries,orhow
tointroduceenoughlabourinthecaseofresource(especiallyoil)rich
countries.'Thuswehavethreepolicytargets:(1)toprotectrelevant
industries,(2)toraise(ornottoreduce)thehost.-countrywelfareand(3)
tointroducethescarcefactormoreefficiently.Inordertohitthese
targets,availabletoolsareanimporttariffandataxonforeignprofits
orwages.Thesealternativepolicyinstrumentsaffectthegoalsin
variousways.Thenthepurposeofthispaperistodiscussthe
performanceofsuchtoolsfortherespectivepolicytargetusingtwo
typesofinternationaltrademodelwithfactormovement,thatis,the
standardHeckscher-Ohlin-Samuelson(H-O-S)modelandthespecific-
factormodel.
* 1wouldliketoexpressmythankstoProfessorsSumioKakimotoandShojiYamada
forusefulcomments.
1)Theoretically,thisisdiscussedinnumerousstudiesundertheheadingsof`tradeand
welfare'or'thegainfromtrade'.Forexample,seeSamuelson(1962),Kemp(1962),
Bhagwati(1968)andsonn.
2)Theproblemofcapitalinflow(oroutflow).ρρハ ρ.ISdiscussedbyJohnsond967).
Bhagwati(1973),Ramada(1974),BrecherandDiasAlejandro(1977),Martin(1977),
Minabe(1981)andYabuuchi(1982).
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Wediscussthecasewherecapita1isimportedtothecountryfor
convenience.Needlesstosay,ourargumentsandresultscanbe
applicabletosomeofthemid-eastcountrieswhichrequiremanylabour
forcestodevelopandindustrializetheircountries.
2.TbeH・0-Smodelwithc叩italin飼ow
Letusconsiderasmallopeneconomywhichcontinuestoimportthe
capitalintensivecommoditywhileremainingincompletelyspecialized.
Wedeploythroughouttheanalysisthemodelofinternationaltrade
withcapitalinflowasinBhagwati(1973),BrecherandDiazAlejandro
(1977),Martin(1977),Yabuuchi(1982)andothers.Twoprimary
factorsproducetwotradedcommodities:X,,theexportable
commodity,andX,,theimportablecommodity.Thetwolinearly
homogeneousandquasi-concaveproductionfunctionsare
Xi=Fi(K、,L), t=],2,
whereK;andL;arethecapitalandlabourinputsutilizedintheith
sector,respectively.Eachproductionfunctionhaspositivebut
diminishingmarginalproductofeachfactor.
AccordingtotheargumentofcapitalinflowbyBhagwati(1973)or
Corden(1974,ch.12),itisassumedthatforeigninvestmentisinduced
byatariffchange,i.e.capitalinfluxisafunctionoftherentalnetofthe
taxonforeigncapital:
ゆKF=KF[(1-T)r], (1)
whereristhecorporationtaxonforeigncapitalandristherentalona
unitofcapital.WeassumethatKi・=dK置 ㍉1d[(1一 τ)r]>0.31
3)Theimplicati(mofthisassumptionisthatthiscountryisnotsmallin(・ap"〃market、
Alternatively,wecansupposethatthiseconomyisfacinganupward-slopingforeign
capitalsupplycurvesothattheforeignrenta1(r*)risesasforeigncapita田owsin.This
ispossibleeventhoughtheinternationalcommoditypricesremainconstant.One
examplewouldbethatthenumberoffactorsintheforeigncountryisgreaterthanthe
numberofcommodities.
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Takingintoaccounttheexistenceofforeigncapital(KF),the
productionsideofoureconomyissummarizedas:
dX1十pdX2-rdKFニo,(2)
wherepisthedomesticpriceoftheimportablecommodityintermsof
theexportablecommodity.
LetUdenotethesocialutilitywhichacommunityderivesfromthe
consumptionofthetwocommodities,withtheirdemanddenotedbyD;
(i=1,2).Then,
U=U(D,,D2).(3)
Thebalanceoftradeequilibriumrequiresthat
DI十p*D2ニXl十p*X2-(1一 γ)rKF.(4)
wherep*isthegivenforeignpriceoftheimportablecommodityin
termsoftheexportablecommodity,andp=(1十t)p*whenatariffof
ratetisimposedonforeignimports.4}
3.Thepolicywhichinducesthesameamountofcapitalinflow‐The
H-O-Smodel
Differentiating(4)andconsidering(2),weget:
dU
whereU,
Theexcess
formallyas:
=dD1十pdDユ
U,
二tp*dE2十TrdKF:一(1-T)KFdr十rKFdτ 。(5)
=aU/aD,andE,=D,‐X, .WeassumethatU,>0.
demandfortheimportablecommodityisexpressed
4}F(⊃rthedetailsof`)urmodel.secYabuuchid982).
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E2(p,KF)=D2(p,Y(p,KF))-X2(p,KF) ,(6)
where
Y=X艮 十pX2十tp*E2-(1一 τ)rKF(7)
isthenationalincomeatdomesticprices.
Differentiating(6)totally,weget:
dE・-i+}(十t1-m,)[(宅睾21-ax,ap)dp一畢2
×{(1-・)K,:d・ 一 ・K・d・}+(m,
Pア「ax,∂KF)dK司・(8)
wherem2isthemarginalpropensitytoconsumetheimportable
commodityand(∂Dユ/∂pl)representsthe(Slutzky)puresubstitution
term.
Thenweobtainthechangeinwelfarefrom(5)and(8)as:
dU
U,-1+t(11-m、)[tp(宅皐21-axeap)dp
‐(1十t)(1‐r)K
Fdr十(1十t)rK,:dr
+{(1+…-tp9歪1}dK司・(9)
Thefoliowingiswellknownintradetheory:
dr∂X,f,
dpaKf-kz‐k,'(10)
wheref,=Xz/L,andk;=K;/L;(i=1,2).
Differentiating(1)andusing(10),weget:
1
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dKF=IMF{P*f2(1‐T)dt+r(‐dr)},(11)k
2‐k,
sincedp=p*dt..
Substituting(10)and(11)into(9)yields:
dU
U,1+t(1-m、)[tPP・(aD2axzapp‐ap)dt+
(田)(1+ξ)「R毎
1圭 ξ(i+1普)}
P*f2(1-7)dt十r(-dT)}]
.(12)X{k
2-k且
whereξ=[(1一 τ)r]K倉/KF,theelasticityofforeigninvestmentwith
respecttotherentalnetofthetaxonforeigncapital.
Supposethattheincreaseintariffrateandthedecreasein
corporationtaxrateinducethesameamountofcapitalinflow,i.e.
Fp*f2k
,(1-T-k,)dt-K← ・(-d・)・(13)
Inthiscase,wecanseefrom(12)thatthetariffpolicyandthetaxpolicy
havethesameeffectonwelfarethrough`growth'element,
ね
1(1十t)(i十 ξ)rF
1+t(1-m2)ξ
×[・一 置圭ξ{1+最讐)}]・
Whetherthiseffectisbeneficialornotdependsupontheinitialvalueof
'
r.Letusdenote
r°=11+t*f2
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T°istheoptimaltaxratewithrespecttothetaxpolicyorexogenous
capitalinflowinthepresenceofpositivetariffonimportables.Asmay
beseen,theeffectisbeneficial(detrimental)iftheinitialvalueofris
larger(smaller)thanr°.Inthiscasewherethesameamountofcapitalis
induced,(12)showsthatthetariffpolicymustbeaccompaniedwith
detrimentaleffectsduetoconsumptionandproductioncostsby
distortingthepricesfacedbyconsumersandproducers,respectively,
i.e.
1+tpp*t(1-m、)(宅皐21一 竃差2)dt・
Theninthiscase,thetariffpolicyisnecessarilyinferiortothetaxpolicy
withrespecttowelfare.
Letusdiscusstheeffectofthesepoliciesnnprotectionoftheimport
competingindustry.
Thechangeintheoutputoftheimportablecommoditycanbe
expressedas:
d誉2-[一
p;(k,
+f,KFk
,-k,{
?????
?
???
?
?
??↑
?
」
?????????
、
」?
?
?
?
???
??
?
?一k1)f"f三'
P*f2(1-7)
kz-k,
dt十r(-dア)}、 (14)
whereListhegivenendowmentoflabour,/;=L;%Land
f;'=df;/dk;<0(f;=df;/dk;),i=1,2.
(14)showsthatthebeneficialfirsttermispeculiartothetariffpolicy.
Thentariffissuperiortocorporationtaxiftheyinducethesame
amountofcapital.Thefirsttermin(14)istheeffectofpricechangeon
X,alongthetransformationscheduleandthesecondtermisthewell-
knownRybczynskieffectof`growth',whichexpandsthetrans-
formationschedule.Tariffincreasepolicyhasthesetwobeneficial
elements.
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Wecansummarizeourresultsinthissectionasfollows:
Table1
Policyrankingswhenthesameamount
ofcapitalisinduced
target
policy
welfare
o
protection
tariffincrease2 1
taxdecrease 1 2
Dependinguponthepolicytargetwhichispursuedsimultaneouslywith
capitalinflux,the(most)effectivepolicyinstrumentmustbeselected.
4.Tariffandtaxforsamepolicytargets
Inthissection,weinvestigatewhichpolicyrequireslarger
proportionatechangeintariffortaxratetoattainthesame
performanceofrespectivepolicyobject.
Letusbeginwithcapitalinflow.From(11),wecanseethatthesame
amountofcapitalisinducedif
f書(-T)… ≡
1
r(k2-k且)1十
tp*f2
tθL1
tθL1-(且 十t)(θL2一 θL且)9
(15)
whereθLiisthedistributiveshareoflabourintheithindustry,t=dt/t
andT=dT/τ.Then,theinitialvalueofcorporationtaxhasan
importantroleindeterminingtherequiredchangeinrespectivepolicy
variables.Forconvenience,wesetthecriticalvalueofras:
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1
T*
r(k2-k且)'1十
tp*f2
Larger(smaller)proportionateincreaseintariffrateisrequiredthan
proportionatedecreaseincorporationtaxratewhentheinitialvalue
ofrislarger(smaller)thanr*.
Nowletusturntotheproblemofprotection.From(14),weseethat
thesameincreaseinprotectionisattainedif
卜P・(k
、-k1)・fff穿
一悪
1げ)・
tp*(/Zf;f;'十1且p3f曇f窪')2RFtp*(1-7)】t十
(k2-k1)2
(16)
Bythereasoningstatedjustabove,requiredproportionatechangein
tariffrateissmallerthatproportionatedecreaseintaxratewhen
rST*.However,adefiniterelationcannotbeobtainedinthecase
wherer>r*.
Nextwediscussthecasewhereourpolicytargetiswelfare.(12)canbe
rewrittenas:
dU
U,1
且 う
[t"Pp*(
∂D2
十
十td-m2)∂P
(1+t)(1+ξ)rF(7一 τ゜ )
1一
ax,鞠)奪
ap
X{k
,-k,
ξ
tp*fユ(1一 τ)t+wrr(-r)}]. (17)
'
Thefirstterminthebracketisnegative.Ifrsr°thenthehome-country
welfarecannotlncreasewiththeaidofeitherpolicy.Furthermore。weP
cannotobtainanydefiniterelationsbetweentand←AT)toattain,
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thesameclerreaseinwelfareinthisintervalofT.5'Ontheotherhand,if
τ>7°thehome-countrywelfaremの・increase.Sinceτ゜〉 *,itcanbe
easnyverifiedthat奮〉(-AT)toattainthesameincreaseinwelfare.This
resultcanbeinterpretedasfollows.Astothe`growth'element,f>(A-T)
inthecasewherer>r°>r*.Tariffpolicyhasadditionalconsumption
andproductiondistortionelements.Thentooffsetthesedetrimental
effectsonwelfaremuchlargerincreaseintariffrateisrequired.
Wecansummarizeourresultsinthissectionasfollows:
Table2
Comparisonbetweenproportionatechanges
intariffandtaxforthesamepolicytarget
iiτ
07*ア 。1
policieSlI
sameamountof
capitalinflow
t<(一りt>(-r)
電=←T)
■
sameincrease
inXZ f<(一デ) ?
samechange
inwelfare
? t>(一争)
5.Therrrodelwithsector-specificcapital
Inthepreceedingsections,weemployedthestandardH-O-Smodel,
wheretwofactorswasusedinbothsectors.However,insomesituation,
eachindustrymayuseitssector-specificinputs,orsomefactorsmay
takeverylongtimetomoveinter-industry.Then,inthisandfollowing
sections,weconsidertheso-calledspecific-factormodel(whose
5)Itshouldbenotedthatask_>k,,r°maybegreaterthanunity.Morespecifically,r°is
greater邑hanunityi「ξtp*f,r(kこ一kI)〉 ξor.a負errearrangementjft>11(σ一D
wherea=pdrrdp>1.Inthiscase,thus,nodefiniteconclusiononthecomparisonof
theproportionatechangesforthesamechangeinwelfareispossible.
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importanceintradetheoryispointedoutbyHarrod(1957))formulated
byIkemoto(1969)andJones(1971).
Themodelisintroducedtoanalyseinternationalfactormovements
byBrecherandFindlay(1983)andSrinivasan(1983).Theformerdeals
with(1)theeffectonnationalwelfareofendogenouslydetermined
inflowofforeigncapitalbothforthecaseofunrestrictedinternational
tradeandinvestmentandinthepresenceofatariff,and(2)thesecond-
bestproblemoftheoptimaltaxonforeigninvestmentforagiventariff
level.Thelatterexamines(1)theinterrelationbetweenpoliciestoward
commoditytradeandtowardfactormovements,thatis,acomparison
ofthefirstbestoptimumwithlaissez-fairewithrespecttothe
equilibriumdomesticrelativepriceofimports,theamountof
commodityimportsandforeignborrowing,(2)theimpactofdirect
foreigninvestmentinthehomeeconomywithandwithoutfactor
marketdistortions,(3)theeffectsofemigrationoflabourfromsome
developingcountriesandtheremittancesbytheseemigrantstotheir
dependantsathome,(4)acomparisonbetweenthewelfare
consequencesofattractingdirectforeigninvestmentandemigrationof
labourabroad,and(5)theimpactofforeigninvestmentinamodelwith
non-tradedgoods.
Asinthepreceedingsections,weinvestigatetheperformanceofan
importtariffandataxonforeignprofitsforvariouspolicytargetsinthe
specific-factormodel,andcomparetheresultswiththoseobtainedin
theH-O-Smodel.Thestructureofthemodelisspecifiedinthe
fOllOWingnineeqUatiOnS二
X,=F'(T,L,) (18)
う
Xユ=P(K,Lユ) (19)
L=LI十Lユ (20)
K=K十K,: (21)
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つ う
r・=pFk(=p∂Fη ∂K2)
w=FL(=∂F㌧ ∂L,)
ろ つ
w=p1-i.(ニp∂F幽!∂Lユ)
P=(1十t)P*
(22)
(23)
(24)
(25)
r(1-r)=r*(26)
whereTandKaretheendowmentsoffactorsspecifictothefirstand
secondindustries,respectively;Kallavailablefactor(capital)specificto
thesecondindustry(i.e.,sumofKandK,:);wandr*thewagerateand
theforeignrental.Theproductionsideofthiseconomyisalso
summarizedas:
dX,十pdXユ ーrdK,==0. (2)
6.Thepolicywhichinducesthesameamountofcapital‐The
specific-factormodel
From(22)and(26),wehave:
ヨ
r*!d一 γ)=pFk.(27)
(23)and(24)yields:
Fi.=pFi..(28)
Differentiating(27)and(28)totally,weget:
11
へ つ
pFkKpFkL
コ リ
pFi.h(F」.十pFi」.)
dK
LdL,
r.(1-T)
11一
0
dT十
一P*Fk
一P*F了
,
dt
where
昧 ・aFKaK
;,
andsoon.Let
FLKaKL,J
pFKKpFKI.
pF乞K(F{⊥ 十pF£L
=1,2)
then
lAl=pF長K(FLL十pF色L)-p2(F裂L)2
=pF良KFLL十p2{F灸KF孟L-(F長L)2}>0(30)
fromtheconcavityassumptionofproductionfunctions.(29)canbe
solvedas:
dK
dL2
where
a'11
α21
α 且2
azz
aiidr十aizdt
α21d7十 α22dt
一 「雌
(1一τ)IAl)く・
一
(1一星「与}気1<・
一 一」P*FKtFLL十pF
P*(rFLK-WFKK)
LL)-pp*FLFKL}/IAI>0
>o.
-12一
(31)
IAI
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Othervariablesalsocanbesolvedfrom(18),(19),(20),(21),(23),(25),
(26)and(31)as:
dL量=-dL2=一(azidr十 α22dt)(32)
dKF=dK=a　 dr十a,2dt(33)
dw=FLLdL1=-tFLI.(α21dτ十 α22dt)(34)
dr=rdr(35)1-T
dp=p*dt(36)
dX,=FidL,_‐Fi,(a2,dr十a2zdt)(37)
つ ら
dXz=FicdK十Fi,dL2
=(F長 α1且十F孟 α2蓋)dr十(Fica且2十FLa22)dt(38)
Substitutingdp,dranddKFinto(9)yields:
U,1+t(1‐mz)L{tppap
‐tp(Fca12十Fiazz)十(1十t)rraia}dt
-{tp(FKαn十FLα2i)一(1十t)rra　 }dr].(39)
Letusassumethattwopolicies(smallincreaseinatariffrateand
smalldecreaseinataxrate)inducethesameamountofforeigncapital.
Since
α12dt=αndτ(40)
inthiscase,thechangeinwelfaremaybeexpressedas:
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dU
tpP・零睾21dt一 唖{t-(1+t)・}α ・+tα ・]d・
U, 1十t(1‐ma)
r[{t-(1十t)T}α12十ta≫]dt
1十t(1-mz)
tpP・宅霧21dt-・t(α21d・+α22dt)
1+t(1-m,) (4り
(41)showsthatwhenthesameamountofcapitalisinducedthetax
policyinnecessarilysuperiortothetariffpolicywlthrespecttoレt・elfa'・e
since(i)thetariffpolicyinvolvesadetrimentalconsumptioneffect,
1
∂D2id
ttpp*a
p
1+t(1 <0,-m2)
and(ii)therelation ?
‐trazzdt
?
?
? 一trα21dγ
1+t(1-m2)+t(1 <〇-m2) (43)
holds.61Sinceα21dγanda≫dtarerelatedtodXzduetodranddtviathe,
changeinL2(see(38))、(43)impliesthatadetrimentaleffectofthetariff
policyviaL2(i.e.,thecostsofincreaseintheproductionofthe
inefficientimportablecommodity)islargerthanthatofthetaxpolicy.
Nowweinvestigatetheeffectofthepolicieswhichinducesthesame
amountofforeigncapitalonprotectionoftheimportcompetingsector.
ThechangeinXzisexpressedas:
つ つ
dX2=Fk(α11dτ 十 α1ユdt)十FL(α2idτ十 α22dt). (38")
6)TheproofisgivenintheAppendix.
一14一
TAR置FFPROTECTIONANDTAXATIONOFFOREIGNC'APITAL
Inour.presentsetting,i.e..α11dτ=a,,dt,(38')showsthatthetariff
policyissuperiortothetaxpolicywithrespecttoρ"(♪'ρ`'〃oηsince
αユldγ<α22dt
asexplainedinthediscussiononwelfarejustbelow(43).Thereforeour
resultsinthissectionconfirmstheresultsobtainedintheH-O-Smodel.
7.Concludingremarks
Weraiseandanalyzeaquestionrelatingtodevelopingstrategiesofa
countryinatwotypesoftrademodels.Ifaneconomywhichisimposing
atariffonimportedgoodsandacorporationtaxonforeigncapital
wishestointroducemoreforeigncapital,istariffincreaseortaxdrop
moreeffectiveinprotectionormorebeneficial(orlessharmfullyto
welfare'?Wealsocomparetheproportionatechangesoftariffandtaxto
achievedifferentgoalsoftheeconomy.
OurmainmessagesinthispaperarethatwithintheH-O-Smodel(i)
tariffincreaseissuperiortocorporationtaxdecreaseinrespectto
protectionwhenweconsiderthepolicytoinducethesameamountof
capital,conversely(ii)corporationtaxdecreaseissuperiortotariff
increaseinrespecttowelfare,and(iii)whichpolicyismoreeffectiveto
attaintherespectivegoaldependsupontheinitiallevelofcorporation
tax,asdetailsbeinglistedinTab且esland2.Furthermore.theresults(i)
and(ii)areconfirmedalsowithinthespecific-factormodel.
Appendix
Inthisappendix,weshowtheassertion(43)inthemaintext.Itsuffice
toprovethat
αユldγ<α ユユdt.
Bvdefinitionsofα21andα ユユ、wecansee
15 15
??
?
?
?
?
dT
Therelation
FKKK+
holdssinceF;c
α21dγ 一 α22dt.
・一 ト1「 至≒d・-P・(・F　 一・-WFK・)dt]11Al
-[-P・F孟 ・(
1暫 。+dt1+t)+P・wF長 ・dt]/IAl
つ つ
一{一PP*W(FiK)`
Fi.,.+pFi.L+醜}dt!lAl
since
α!2d
t印(卜7){P*難ILチ
P暮ll)-P*wF長L}・
「
?
咽
FKLI-2=0胃
=F;c(K,Lz)ishomogeneousofdegreezerowithrespe
l
toKandLz.Then,wehave:
【:
.㌃
α21dτ 一 α22dt
,'
一
(p*wFLL十pFえL)IAI{P(F乞・)ユー FK・(FL・+pFi,・)}dt,
一
(p*wFLL十PFLL)囚[P{F;c・F乞・ 一(F孟 ・)ユ}+FL・F支・]dt〈・,
fordt>0.
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